Introduction
We have previously described in this series the bud exudate compositions of P. angustifolia James [1] , P. ciliata Wall. [2] , P. euphratica Oliv. [3] , P. lasiocarpa Oliv. [4] , P. sieboldii Miq. [5] and P. trichocarpa Torr, and G ray [6] . Each of these species has a characteristic bud exudate com posi tion, which contains a num ber o f phenolic com pounds. We believe that the phenolic com position of the bud exudate indicates the chemotaxonomic interrelationships o f poplar species and hybrids [7] [8] [9] [10] [11] [12] . Whereas, in some cases, our chem otaxo nomic studies confirm the relationships indicated by morphological studies [8, 10, 12] , in other cases they do not [9] , Thus P. angustifolia, previously considered to belong to Section Tacam ahaca, has a bud exudate com position which clearly indicates it to be related chemotaxonomically to Section Aigeiros poplars [9] , We here report the bud exudate com position of P. koreana Rehd., P. m axim owiczii Henry and P. suaveolens Fish., three Asiatic poplars currently classified in Section Tacam ahaca. Populus ko reana, Korean poplar, is native to K orea [13] , the south east of the U.S.S.R. [14] and possibly Japan [15] , P. maximowiczii, Japanese poplar, is native to north-east Asia and Japan [15, 16] and P. suaveo lens, Mongolian poplar, is native to China and Korea [16, 17] , These three species were all included in P. sua veolens, as described originally by Fisher in 1841 [18] , as also was P. cathayana Rehd. [17] . In 1913 Henry recognized P. maxim owiczii as a species dis tinct from P. suaveolens [19] and in 1922 Rehder further divided P. m aximowiczii to delineate P. ko reana, although he was at first inclined to consider P. koreana as a variety o f P. m axim owiczii [13] . Later authors have also recognized the similarity between P. koreana and P. maxim owiczii [15, 20] .
All three species are very attractive trees, but have limited use as ornam entals due to their sensi tivity to late spring frost [16] .
Materials and Methods

Plant m aterial
Buds were collected for P. koreana from plant ref. 
Sample preparation
This was done as described previously [5] ex cepting that exudate was collected from 5 buds in each case.
Gas chromatography-mass spectrom etry
This was performed as previously described [5] . Table I . Phenolic com pounds identified in bud exudate o f Populus koreana, P. m axim ow iczii and P. suaveolens. Com pounds in bud exudate were identified by com parison with GC R ts and MS of reference com pounds [21] .
Results and Discussion
Analysis by GC-M S of the bud exudate of P. koreana ref. F identified 49 phenolic components which comprised 80% of the total ion current (TIC) recorded (Fig. 1, Table I ). The remaining 20% of TIC was composed of hydrocarbons (16%) and hydrocarbon alcohols (2%), together with terpenoids and their alcohols (2%). Bud exu date from a second specimen of P. koreana, ref.
51-Sal-570, gave similar results to those described above. The bud exudates of P. maximowiczii, ref. S and P. suaveolens, ref. GE 11, contained essentially the same series of com pounds as did bud exudate Id e n tific a tio n o f co m p o u n d s of P. koreana ( Fig. 1, 2 ; Table I ). For both speci mens the phenolic com pounds comprised 92% of the TIC (Table I) ; m inor am ounts of hydrocar bons and their alcohols, terpenoids and their alco hols and straight chain fatty acids formed the re m ainder of the bud exudate (Fig. 1, 2 The bud exudates of P. koreana, P. maxim o wiczii and P. suaveolens are unusual in containing a high percentage (24%, 25% and 32% respec tively) of 2/,6'-dihydroxy-4'-methoxyphenones and 2',4',6'-trihydroxyphenones with C416*, * Superscripts refer throughout to peak numbers in Fig. 1 and 2 and in Table I . C 517,is, 19,21,22 o r c 623'25 aliphatic chains. We believe that the 2,,6,-dihydroxy-4'-m ethoxypentanophenones17-19 represent a series of branch chain methylbutanophenones. We occasionally see similar phenones in other species of poplars. 2',6'-dihydroxy-4'-m ethoxypentanophenone (methylbutanophenone) has been described from bud exu date o f a hybrid close to P . a n g u stifo lia James [10] .
Previous work has identified m ost o f the esters with aliphatic alcohols of /7-coumaric27 28 and caffeic24,30-38'40'41'47 acids, although m ethylbutanyl coum arate27, propanyl caffeate31, butanyl caf feate35 and hexanyl caffeate47 are novel. These ali phatic esters of phenylpropenoic acids typically occur in P . n igra L. o f Section Aigeiros and in its hybrids [22] . They also occur in P . a n g u stifo lia , which is currently classified in Section Tacamahaca but is clearly related chemotaxonomically to Section Aigeiros poplars [9] .
The presence in bud exudates o f P . k o re a n a , P . m a x im o w ic z ii and P . su a veo len s o f the aliphatic esters o f phenylpropenoic acids in quantity (16%, 23% and 12% respectively) together with a high percentage (22%, 23% and 14% respectively) of pinobanksin-3-acetate53'55, a com pound also typi cal o f Section Aigeiros poplars, contrasts with the low percentage o f com pounds typical o f the N orth American Section Tacam ahaca poplars, such as
